Effects of BDF 9148 on the action potentials and contractions of left ventricles from normo- and hypertensive rats.
1. The aim of the present study was to test the hypothesis that responses to BDF 9148, which prolongs the opening of sodium channels, are reduced in the spontaneously hypertensive rat (SHR) left ventricle in the presence of hypertrophy and failure. 2. We studied the effects of BDF 9148 on the action potentials and contractions of left ventricles from 5-week-old prehypertensive, 14-week-old hypertensive, 6- and 12-month-old hypertension-associated hypertrophy and 18-month-old hypertension-induced heart failure SHR and age-matched Wistar-Kyoto normotensive (WKY) rats. 3. Action potentials and left ventricular contractions did not alter in the early stages of hypertension (14-week-old SHR). The diastolic membrane potential did not change with hypertension-associated hypertrophy, but there was a reduction in amplitude and a prolongation of action potentials in the left ventricles of 6-18-month-old SHR. Cardiac stimulation responses and maximum contractions to 10(-6) mol/L isoprenaline were reduced at 6 months, whereas the maximum contractions to 10(-2) mol/L CaCl2 were only reduced in left ventricles of 18-month-old SHR. 4. At concentrations ranging from 10(-7) to 3 x 10(-6) mol/L, BDF 9148 increased the amplitude and prolonged the duration of action potentials and augmented the force in WKY rat left ventricles. The augmenting effects of BDF 9148 at 3 x 10(-6) mol/L were smaller than at 10(-6) mol/L, possibly because the high concentration of BDF 9148 was also blocking calcium channels. Similar effects were observed with BDF 9148 in the early stages of hypertension (14-week-old SHR). 5. In the presence of persistent hypertension-associated hypertrophy of the SHR left ventricle at > or = 6 months, the effects of BDF 9148 on action potentials and contractions were significantly reduced to a small extent. This impairment of the response to BDF 9148 may reflect the reduced contractility of the SHR left ventricle and/or it may indicate that the response to the opening of sodium channels is altered from 6 months of age. 6. In summary, most of the response of BDF 9148 is maintained in the presence of hypertrophy and failure. Thus, BDF 9148 may have some potential for the treatment of heart failure.